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bacterial strains include Escherichia coli, Bacillus subtilis, Salmonella typhimuriwn, or 
any bacterial strain capable of expressing heterologous proteins. If the protein is made in 
yeast or bacteria, it may be necessary to modify the protein produced therein, for example 
by phosphorylation or glycosylation of the appropriate sites, in order to obtain the 
5 functional protein. Such covalent attachments may be accomplished using known 
chemical or enzymatic methods. 

The protein may also be produced by operably linking the isolated polynucleotide 
of the invention to suitable control sequences in one or more insect expression vectors, and 
employing an insect expression system. Materials and methods for baculo virus/insect cell 

10 expression systems are commercially available in kit form from, e.g., Invitrogen, San 
Diego, California, U.S. A. (the MaxBac® kit), and such methods are well known in the art, 
as described in Summers and Smith, Texas Agricultural Experiment Station Bulletin No. 
1555 (1987), incorporated herein by reference. As used herein, an insect cell capable of 
expressing a polynucleotide of the present invention is "transformed." 

1 5 The protein of the invention may be prepared by culturing transformed host cells 

under culture conditions suitable to express die recombinant protein. The resulting 
expressed protein may then be purified from such culture (i.e., from culture medium or cell 
extracts) using known purification processes, such as gel filtration and ion exchange 
chromatography. The purification of the protein may also include an affinity column 

20 containing agents which will bind to the protein; one or more column steps over such 
affinity resins as concanavalin A-agarose, heparin-toyopearl® or Cibacrom blue 3GA 
Sepharose® ; one or more steps involving hydrophobic interaction chromatography using 
such resins as phenyl ether, butyl ether, or propyl ether, or immunoaffinity 
chromatography. 

2 5 Alternatively, the protein of the invention may also be expressed in a form which 

will facilitate purification. For example, it may be expressed as a fusion protein, such as 
those of maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin 
(TRX). Kits for expression and purification of such fusion proteins are commercially 
available from New England BioLabs (Beverly, MA), Pharmacia (Piscataway, NJ) and 

3 0 Invitrogen Corporation (Carlsbad, CA), respectively. The protein can also be tagged with 

an epitope and subsequently purified by using a specific antibody directed to such epitope. 
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Ser Ser Ala Ser Ala Ser Ser Tyr Tyr Ser Gin Asp Asp Asn Cys Ala 
35 40 45 

Leu Glu Asn Glu Asp Val Gin Phe Gin Lys Lys Val Pro 
50 55 60 



<210> 75 

<211> 1159 

<212> DNA 

<213> Homo sapiens 

<400> 75 

gagcggcggc ggtggcggcc gggagactgg 
agagctgctg tcatggcggc cgctctgtgg 
ctatcggggg atgtccagag ctcggaggtg 
agtggggtcg gcataggaga tcgcttcaag 
aagcctcagg actggatctc ggcggcccga 
ttccttaaga cagatgggag ttttgtggtt 
gaagttgtat ctccagctta cagatttgat 
aaaatgagag caagatatgt gaattacatc 
cctctccaaa tgaaatcttc aggtccacct 
tggacagact ttctaatgaa cccaatggtt 
gtgcttctgc ctaaagtggt caacacaagt 
tcaatgaata tgctgaattc caaccatgag 
ctcttctctt caaaatcatc tggcaaatct 
ggggctggca aaaggaggta gtcaggccgt 
cactgggtgg catccaagtc ttggaaaacc 
tcccgacgtt gatctcttac aactgtgtat 
gtacacgaga aaacccagct ttcatctttt 
aattaattac agtgtcctat agaaaatgcc 
atgtatatta attaaaacat cttaatccag 
aaaaaaaaaa aaaaaaaaa 



gagggcttcc ggggctgccg gtctgagtgc 60 
ggcttctttc ccgtcctgct gctgctgctg 120 
cccggggctg ctgctgaggg atcgggaggg 180 
attgaggggc gtgcagttgt tccaggggtg 240 
gtgctggtag acggagaaga gcacgtcggt 300 
catgatatac cttctggatc ttatgtagtg 360 
cccgttcgag tggatatcac ttcgaaagga 420 
aaaacatcag aggttgtcag actgccctat 480 
tcttacttta ttaaaaggga atcgtggggc 540 
atgatgatgg ttcttccttt attgatattt 600 
gatcctgaca tgagacggga aatggagcag 660 
ttgcctgatg tttctgagtt catgacaaga 720 
agcagcggca gcagtaaaac aggcaaaagt 780 
ccagagctgg catttgcaca aacacggcaa 840 
gtgtgaagca actactataa acttgagtca 900 
gttaactttt tagcacatgt tttgtacttg 960 
gtctgtatga ggtcaatatt gatgtcactg 1020 
attaataaat tatatgaact actatacatt 1080 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1140 
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<210> 76 

<211> 242 

<212> PRT 

<213> Homo sapiens 

<400> 76 

Met Ala Ala Ala Leu Trp Gly Phe Phe Pro Val Leu Leu Leu Leu Leu 
15 10 15 

Leu Ser Gly Asp Val Gin Ser Ser Glu Val Pro Gly Ala Ala Ala Glu 
20 . 25 30 

Gly Ser Gly Gly Ser Gly Val Gly lie Gly Asp Arg Phe Lys lie Glu 
35 40 45 

Gly Arg Ala Val Val Pro Gly Val Lys Pro Gin Asp Trp lie Ser Ala 
50 55 60 

Ala Arg Val Leu Val Asp Gly Glu Glu His Val Gly Phe Leu Lys Thr 
65 70 75 80 



Asp Gly Ser Phe Val Val His Asp He Pro Ser Gly Ser Tyr Val Val 
85 90 95 



Glu Val Val Ser Pro Ala Tyr Arg Phe Asp Pro Val Arg Val Asp He 
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100 



105 



110 



Thr Ser Lys Gly Lys Met Arg Ala Arg Tyr Val Asn Tyr lie Lys Thr 
115 120 125 

Ser Glu Val Val Arg Leu Pro Tyr Pro Leu Gin Met Lys Ser Ser Gly 
130 135 140 

Pro Pro Ser Tyr Phe He Lys Arg Glu Ser Trp Gly Trp Thr Asp Phe 
145 150 155 160 

Leu Met Asn Pro Met Val Met Met Met Val Leu Pro Leu Leu He Phe 
165 170 175 

Val Leu Leu Pro Lys Val Val Asn Thr Ser Asp Pro Asp Met Arg Arg 
180 185 190 

Glu Met Glu Gin Ser Met Asn Met Leu Asn Ser Asn His Glu Leu Pro 
195 200 205 

Asp Val Ser Glu Phe Met Thr Arg Leu Phe Ser Ser Lys Ser Ser Gly 
210 215 220 

Lys Ser Ser Ser Gly Ser Ser Lys Thr Gly Lys Ser Gly Ala Gly Lys 
225 230 235 240 
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<210> 77 

<211> 2462 

<212> DNA 

<213> Homo sapiens 

<400> 77 

agaccggaag tgagtgatcg aaagcatggc 
agccgttaca tccttgctaa gccccactcc 
caagaagtcg ggtggtagct ccaaaaacct 
cattaagaaa atggaaggtc actatgttca 
tttccgctgg cacccaggtg cccatgtgag 
tctaggttga cctctccttg cccctaagca 
taccaaatgg caagcattgt gctgattccc 
acatccctgt aagtaaggtg aaatgccaga 
tgctgggatt tgcaccaggt ctgcctaact 
cattggcctg gtattcttgg ttctcctttc 
tggtgattta aaatattatt ttagtcttgg 
tattctaaga cttcttcctt tgtataaact 
tttaatgaaa tagaattcag tgtgccagga 
ttcagcaagt tggcatcatt tttatagggt 
atactgtact ctccacatta ttttaaatat 
ccaccccttC ttcgataatt ttagtaggta 
tcaaagatgc taatttgtat gtgaattgat 
acttaagaca ttagatgtgt ggctatgtca 
gctagacagt attctaggcc ctttatgatt 
aaaatagtta atattatccc catttgacag 
tgcctaagac cacacaggag taagtagcag 
cagagcccat tcttttaatc agagagacag 
tgccacacac ccagcctgaa gttctaaaag 
atatacaaca cagtttaatc tctctgcttc 



gtcggtggtg ttggcgctga ggacccggac 60 
ggctacagct cttgctgtca gatacgcatc 120 
cggtggaaag tcatcaggca gacgccaagg 180 
tgctgggaac atcattgcaa cacagcgcca 240 
ttgctccgtt gctgcccccc tttttccttt 300 
tggtaataac agttgcatgt attgagtgct 360 
atgcctacac gatctcattt cttccttacc 420 
gacctagacg gggtggaagg agcaagtgac 480 
cccagatcac tatgatttgc cctggtgttg 540 
taaccctcag ttcttggagg acaagatacc 600 
gaaactaatt tcaatttatt agtttttcat 660 
tacttgcaga tggttgaaag atagcttgaa 720 
gttaggttca taccaggtgg ggatttcagt 780 
aggacagttc tttgttacag agacataacg 840 
tagttgcctt tgtaaacagt ttcccctccc 900 
caaaaaggtt gatagtaacc tgtatttatt 960 
tatgtatgta gtagcttttt accttttaga 1020 
acaataataa tcaaagctaa cacattttga 1080 
gttgagcatt aatcctcaaa atgaccctgt 1140 
acgaaaaaat agaggcacag tgaagtaact 1200 
tgctggtatt tgaaccaggc atcctggctc 1260 
agaataatgc tggactacct gggtaaaatt 1320 
aaaaagctaa aaaatatggt taaaaactgt 1380 
atatttcaca tctgaaaagt ggcgttggaa 1440 
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